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VOLTANMMETRY is a branch of ELECTROCHEMISTRY
-deals wity the processes of CHARGE transfer

between two systems
-FLOW of electric charge=CURRENT

Hydroxy-ferrocene
(reduced)

Hydroxy-ferrocene
{oxidised)

‘/ Palar head

Ca?*

UEGLS

Ca?

AU

Hydrocarson tails

We can say-voltammetry deals MAINLY with
Processes of oxidation and reduction



Oxidation
Compound A
loses electrons

Oxidized

Reduction

Compound B
gains electrons

Oxidizing
agent
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Milions of processes in living
Systems have oxidation-reduction nature
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CH,,04 + 60, — 6CO, + 6H,0 + 2880 kJ/mol
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Voltammetry

W-working electrode

R-reference electrode
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Application of the Voltammetry

-In Chemistry, Physics and Engineering

-In Biology and Biochemistry
(biosensors)

-In Pharmacy

-In Medicine

-detection of reactive radicals
nitroxides, superoxides,...
-determination of various
active compounds

Number of SCI Papers in
Voltammetry
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-following of protein-protein interactions

-medical sensors for various

electron cariers and neurotransmiters
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What kind of information can provide Voltammetry?

-Mechanism pathway

-detection of the intermediates and final products of the redox reactions

-1
—— 1zt Scan

——2nd Scan

Single Electron
Transter

Peroxyde nitrite oxidation in living cells

ONOZ' = e' = ONOZ....NOZ'
NOZ- + ZOH' '26' — NO3' + Hzo



-Thermodynamic Parameters of Redox Reactions
Standard Redox Potential-Energy of Activation., Enthalpy, Complexation Constants...

-Kinetic Parameters

-standar rate constants of electron/ion transfers; kinetics of enzymatic reactions;
kinetics of chemical reactions; pharmakokinetic parameters...
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Voltammetry-NANOPARTICLES MODFICATION
-new way of improving electrochemical signals-
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PROTEIN-FILM VOLTAMM

Enzymes-Redox Chemistry
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The adsorbed
protein film
can be placed
in solutions
of different
composition,
temperature
etc.
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Voltammetry of BIOMATERIALS
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Voltammetry Is a tool for

Designing BIOSENSORS © ﬁ?;(;,m.b.
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Figure 5. Catalytic wave for glucose oxidation in 530 mM phosphate

buffer pH 7.1 and 0.1 M KNOg at a Fe-PAA-GOx  hydrogel modified

electrode (#) glucose free solution 10 mV s and (o) 0.1 M glucose
solution 5 mV s\, Solid line cormesponds to best fit to Eq. 8. (see text).
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-physical phenomena taking place in the system
(absorption, phase transformation)

-way of mass transfer
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-thermodynamic and kinetic parameters related to the physical phenomena
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-Strenghts of interactions between various substances
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TABLE 1: Determined Kinetic Parameters of the Ion
Transfer of AcH™ from Water to DCE (£, and o) and for
the Interactions between AcH™ and DOPC (£, €, &y, and k)

measuing

technigque  ky/cm g~ 0 K el ksl ks
SWV 0.0030 030 044 1310 400 a.10
EIS 0.0033 033 080 1330 590 740



Is it possible to investigate only the
“electron” transfer reactions with Voltammetry?

NO, it is possible to follow voltammetrically also reactions comprising only ION transfer,
or COUPLED ELECTRON-ION transfer
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"Brownian activation"
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Concluding remarks

...ADVANTAGES of using Voltammetry
for characterization of biomaterilas:

-fast Instrumental technique

-extremely cheap instrumentation

-common chemicals are used available in every Lab
-...Suitable for qualitative, quantitative studies,

Mechanistic studies, kinetic and thermodynamic
measurements



Total costs for the voltammetric instrumentation

3-4000 Euros!!il

Amazing!!! ONE CAN MAKE GREAT SCIENCE WITH

LRI Y I P

EmStat is the smallest electrochemical interface
available on the market. The Em5tat series are
general purpose potentiostats which are also highly

suited for embedded use in applications
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